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(54) Ventilated pad for a bicycle disc brake 

(57) A brake pad 76 for a bicycle includes a backing 
plate 100 having a front surface 1 02, a rear surface, and 
a friction pad 104 disposed on the front surface 102 of 
the backing plate 1 00. The rear surface 11 1 of the back- 



ing plate 1 00 includes a groove 1 20 to facilitate heat dis- 
sipation caused by friction between the friction pad 104 
and the brake disc. 
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Description 



BACKGROUND OF THE INVENTION 

[0001] The present invention is directed to bicycle s 
braking devices and, more particularly, to a ventilated 
brake pad for a bicycle disc brake. 
[0002] Bicycling is becoming an increasingly popu- 
lar form of recreation as well as a means of transporta- 
tion. Moreover, bicycling has become a very popular 10 
competitive sport Whether the bicycle is used for recre- 
ation, transportation or competition, the bicycle Industry 
is constantly improving the bicycle components. One 
particular component of the bicycle, which has been 
extensively redesigned over the past years, is the brak- is 
ing system. As a result, there are several types of bicy- 
cle brake devices currently available on the market 
Examples of some types of common bicycle brake 
devices include rim brakes, caliper brakes and disc 
brakes. If a rider wants a very high performance brake 20 
system, then the rider typically prefers a disc brake sys- 
tem wherein brake pads press against a brake disc that 
rotates with the bicycle wheel. Disc brake systems pro- 
vide a substantial braking power In relationship to the 
amount of braking force applied to the brake lever. 25 
Moreover, disc brake systems typically provide a high 
level of consistency in all types of weather and riding 
conditions. 

[0003] Unfortunately, one problem with disc brakes 
is that a tremendous amount of heat is generated by the ao 
frictional contact between the brake pads and the brake 
disc that is rotating very rapidly with the wheel. When 
the disc brake is operated by hydraulic pressure, the 
heat can cause the brake fluid to expand. This, in turn, 
causes the phenomenon known as vapor lock wherein 35 
the brake pad is pressed against the brake disc even 
when the brake control mechanism is released. To pre- 
vent this phenomenon, some braking systems provide 
an insulator between the brake pad and the piston used 
to press the brake pad against the brake disc. While 40 
such Insulation can prevent heat transfer from the brake 
pad to the hydraulic components to minimize or prevent 
vapor lock, the inability to dissipate the heat tends to 
create excessive heat between the brake pad and the 
brake disc. This, in turn, causes the frictional contact to 45 
be less effective and risks warping the brake disc. 

SUMMARY OF THE INVENTION 

[0004] The present invention is directed to a venti- 50 
lated disc brake pad which minimizes excessive heat 
build-up between the brake pad and brake disc In one 
embodiment of the present invention, a brake pad for a 
bicycle includes a backing plate having a front surface, 
a rear surface, and a friction pad disposed on the front 55 
surface of the backing plate. The rear surface of the 
backing plate includes a groove to facilitate heat dissi- 
pation caused by friction between the friction pad and 



tekJisc. In a more specific embodiment, the first 
'igffiSSvels* disposed in a central portion of the backing 
plate, a second groove is disposed between a leading 
edge of the backing plate and the first groove, and a 
third groove is disposed between the first groove and a 
trailing edge of the backing plate. To further facilitate 
heat dissipation, a plurality of first ventilating holes are 
disposed in the first groove, a plurality of second venti- 
lating holes are disposed in the second groove, and a 
plurality of third ventilating holes are disposed in the 
third groove. If desired, a first side edge of the backing 
plate may define a plurality of first cooling fins, and an 
opposite second side surface of the backing plate may 
define a plurality of second cooling fins. The cooling fins 
may be provided even without the grooves and/or venti- 
lating holes. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0005] 

Figure 1 is a side view of a bicycle that incorporates 
a particular embodiment of a disc brake apparatus 
according to the present invention; 
Figure 2 is an enlarged partial side elevational view 
of the brake caliper and brake disc coupled to the 
front fork of the bicycle shown in Figure 1 ; 
Rgure 3 is a fragmentary front view of the brake 
caliper, caliper pistons and brake pads used in the 
disc brake apparatus shown in Rgure 2; 
Rgure 4 is an inside side view of a particular 
embodiment of one side of the brake caliper shown 
in Figure 2; 

Rgure 5 is an inside side view of a particular 
embodiment of the other side of the brake caliper 
shown in Rgure 2; 

Rgure 6 is a top view of a particular embodiment of 
the brake control device shown in Rgure 1 ; 
Rgures 7(A-C) are front side and rear views of a 
conventional brake pad; 

Rgures 8(A-C) are front side and rear views of a 
particular embodiment of a brake pad according to 
the present invention; 

Rgures 9(A-C) are front, side and rear views of 
another embodiment of a brake pad according to 
the present invention; 

Rgures 10(A-B) are side and rear views of the 
brake pad shown in Rgures 9(A-C) showing how 
the caliper pistons align with the ventilating 
grooves; 

Rgures 1 1 (A-C) are front, side and rear views of 
another embodiment of a brake pad according to 
the present invention; 

Rgures 12(A-C) are front, side and rear views of 
another embodiment of a brake pad according to 
the present invention; and 
Rgures 13(A-C) are front side and rear views of 
another embodiment of a brake pad according to 
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the present invention. 
DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0006] Figure 1 is a side view of a front portion of a 5 
bicycle 10 that incorporates a particular embodiment of 
a disc brake assembly 12 according to the present 
invention coupled to a front fork 14 for selectively stop- 
ping the rotation of a wheel 16. Bicycles, such as bicycle 
1 0, are well known in the art, so bicycle 1 0 and its van- w 
ous components will not be discussed or illustrated in 
detail herein. Of course, bicycle 10 can be any type of 
bicycle, e.g., a mountain bike, a hybrid bike or a road 
bike. Also, while only the front portion of bicycle 10 is 
illustrated as having a disc brake assembly 1 2, it will be 15 
apparent to those skilled in the art that a second disc 
brake assembly 12 can be used for stopping the rear 
wheel of bicycle 10. 

[0C07] As shown in Figures 1 and 2, disc brake 
assembly 12 includes a brake control device 18, a disc 20 
brake caliper 20 operative^ coupled to brake control 
device 1 8, and a brake disc 22. Disc brake caliper 20 is 
fixedly coupled to fork 14 of bfcycle 1 0, while brake disc 
22 is fixedly coupled to hub 24 of wheel 16. Disc brake 
caliper 20 can be any type of disc brake caliper which is 25 
designed to apply a damping force to stop rotation of 
the bicycle wheel 1 6 via brake disc 22. 
[0008] Brake disc 22 is a ventilated brake disc, and 
it includes three components that are coupled to hub 24 
of wheel 1 6 via a disc support member 26. More specif- 30 
ically, eight fasteners 28 are used to releasably couple 
brake disc 22 to disc support member 26. The precise 
connection between brake disc 22 and disc support 
member 26 is not critical to the present invention, Thus, 
the connection between brake disc 22 and disc support 35 
member 26 will not be discussed in further detail. 
[0009] As shown in Figures 3-5, disc brake caliper 
20 includes a housing 50 and a piston unit 51 integrally 
formed with housing 50. Housing 50 includes a first 
housing half 52a and a second housing half 52b which 40 
are bolted together in a conventional manner by passing 
bolts through openings 30a and 34a in first housing half 
52a and through openings 3Gb and 34b in second hous- 
ing half 52b. Also, second housing half 52b has a pair of 
outwardly extending flanges that form a mounting mem- 45 
ber 54 for bolting disc brake caliper 20 to fork 1 4 of bicy- 
cle 10. When housing halves 52a and 52b are bolted 
together, a disc brake slot is formed therebetween for 
receiving brake disc 22 therebetween. 
[0010] As shown in Figures 4 and 5, first housing so 
half 52a has a pair of circular piston recesses 57a and 
an internal fluid actuating passage 58a Similarly, sec- 
ond housing half 52b has a pair of piston receiving 
recesses 57b and an internal fluid actuating passage 
58b. Internal fluid actuating passage 58a extends 55 
between circular piston recesses 57a and internal fluid 
actuating passage 58b of second housing half 52b. In 
other words, the actuating fluid from brake operating 



mechanism 23 flows into second housing half 5a> and 
then into internal fluid actuating passages 58a and 58b 
to operate piston unit 5 1 . 

[001 1] Second housing half 52b has a first threaded 
opening 68 in fluid communication with internal fluid 
actuating passage 58b. Opening 68 is designed for 
attaching a hydraulic or actuating fluid conduit 86 
thereto. A second opening 70 is also provided for 
threadably receiving a bleed nipple 72. Opening 70 is in 
fluid communication with internal fluid actuating pas- 
sage 58b so that air can be removed from the actuating 
system. Internal fluid actuating passage 58b intercon- 
nects piston recesses 57b together for receiving actuat- 
ing fluid or hydraulic fluid to activate piston unit 51 . 
[0012] As shown in Figure 3, piston unit 51 prefera- 
bly includes four pistons 74 with insulators 73 for press- 
ing against a pair of brake pads 76. Pistons 74 are 
slidably received in piston recesses 57a and 57b for 
movement between a release position and a braking 
position. Brake pads 76 are located on the free ends of 
pistons 74 for movement therewith. In other words, as 
pistons 74 move from a release position to a braking 
position, brake pads 76 also move from a release posi- 
tion to a braking position. In the braking position, brake 
pads 76 friciionally engage brake disc 22 to stop the 
rotation of brake disc 22 and wheel 16. In the release 
position, brake pads 76 are spaced from brake disc 22 
to allow brake disc 22 and wheel 1 6 to freely rotate ther- 
ebetween. Pistons 74 and brake pads 76 are moved 
from their release positions to their braking positions by 
actuating or hydraulic fluid applying a force to pistons 
74. More specifically, as brake operating mechanism 23 
is actuated, actuating fluid is pressurized so as to force 
pistons 74 and brake pads 76 toward brake disc 22. 
[001 3] Brake control device 1 8 is designed to actu- 
ate pistons 74 in disc brake caliper 20 to apply a forcible 
gripping action on brake disc 22 to stop rotation of front 
wheel 1 6. As shown in Figure 6, brake control device 1 8 
includes a brake lever 85, a hydraulic or master cylinder 

82 containing a conventional hydraulic or master piston 
(not shown), and an actuation fluid reservoir 83. Prefer- 
ably, brake control device 18 is a single unit which is 
mounted on handlebar 15. In particular, brake control 
device 18 includes a mounting portion 84 and a brake 
lever 85. Mounting portion 84 is designed to be clamped 
onto handle bar 15 in a conventional manner. Mounting 
portion 84 is integrally formed with master cylinder 82 
such that master cylinder 82 and actuation fluid reser- 
voir 83 are all supported on mounting portion 84 of 
brake lever 85. Brake lever 85 is pivotally coupled to 
mounting portion 84 for movement between a release 
position and a braking position. Normally, brake lever 85 
is biased toward and located in a release position in a 
conventional manner. 

[001 4] As known in the art, actuation fluid reservoir 

83 is mounted on master cylinder 82 and is in fluid com- 
munication with an interior bore of master cylinder 82 
(not shown) for supplying actuation fluid thereto. The 
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master piston (not shown) is connected at one end to 
brake lever 85 for axially moving the master piston 
within master cylinder 82 in response to pivoting of 
brake lever 85. This movement of the master piston 
within master cylinder 82 directs fluid pressure through 
hydraulic or actuating fluid conduit 86 which is coupled 
to disc brake caliper 20. Thus, the pressurized actuation 
fluid causes the pistons 74 and brake pads 76 to move 
so as to engage brake disc 22 to stop rotation of wheel 
16. 

[001 5] Figures 7(A-C) are front, side and rear views 
illustrating a conventional brake pad 75 which in the 
past was used to engage brake disc 22 to stop rotation 
of wheel 16. Brake pad 75 included a metal backing 
plate 90 and a friction pad 94 disposed on a front sur- 
face 92 of backing plate 90. Metal backing plate 90 typ- 
ically has a uniformly flat rear surface 96 and a guide 
ear 98 with a guide opening 99 for receiving a guide pin 
(not shown) therethrough. Backing plate 90 and friction 
pad 94 are elongated in a direction of rotation of brake 
disc 22 illustrated by arrow A. 
[001 S] Figures 8(A-C) are front, side and rear 
views, respectively, illustrating a particular embodiment 
of a brake pad 76 according to the present invention. As 
with brake pad 75, brake pad 76 includes a metal back- 
ing plate 1.00 jand a friction pad 104 disposed on a front 
surface 1 02 jaf backing plate 100, wherein backing plate 
100 and friction pad 104 are elongated in the direction 
of rotation of .brake disc 22 illustrated by arrow A. Metal 
backing plate 1 00 also has a guide ear 1 08 with a guide 
opening 1 09 for receiving a guide pin (not shown) there- 
through. However, unlike the conventional brake pad 75, 
brake pad 76 according to the present invention does 
not have a uniformly flat rear surface. Instead, a rear • 
surface 111 of backing plate 100 has a hollow central 
groove 120 disposed approximately midway between a 
leading edge 124 and a trailing edge 128 of backing 
plate 100, a hollow first offset groove 132 located 
approximately midway between leading edge 124 and 
central groove 120, and a hollow second offset groove 
134 located approximately midway between central 
groove 120 and trailing edge 128. In this embodiment, 
central groove 120, first offset groove 132 and second 
offset groove 134 extend substantially perpendicular to 
a longitudinal axis L of brake pad 76 which is parallel to 
the rotation direction A and extend all the way from a 
first side edge 136 of backing plate 100 to a second side 
edge 138 of backing plate 1 00. 
[0017] Figures 9(A-C) are front, side and rear 
views, respectively, illustrating a brake pad 76* in an 
alternative embodiment of the present invention. Brake 
pad 76* is very similar to brake pad 76 shown in Figures 
8(A-C), so the structures that are the same as brake 
pad 76 are numbered the same. Brake pad 76* differs 
from brake pad 76 in that a plurality of ventilating holes 
140 that extend to an inner surface 144 of friction pad 
1 04 are disposed in each of central groove 120, first off- 
set groove 132 and second offset groove 134. Ventilat- 



ing holes 1 40 further assist the cooling of the brake pad. 
[0018] Figures 10(A-B) are side and rear viess, 
respectively of brake pad 76 1 showing how the caliper 
pistons 74 align with first offset groove 1 32 and second 

5 offset groove 134. First offset groove 132 and second 
offset groove 134 pass under central portions of pistons 
74 to form ventilating passages and so that they do not 
interfere with the pressing operation of pistons 74. 
[0019] Figures 11(A-C) are front, side and near 

10 views, respectively, illustrating a brake pad 76? in 
another alternative embodiment of the present irroen- 
tion. Brake pad 76" is similar to brake pad 76 showro m 
Figures 8(A-C), so the structures that are the same as 
brake pad 76 are numbered the same. Brake pad 75" 

is differs from brake pad 76 in that side 1 36 defines a plu- 
rality of cooling fins 150, and side 138 defines a pluraSty 
of cooling fins 154. Cooling fins 150 and 154 further 
assist the cooling function. 

[©020] Figures 12(A-C) are front, side and near 

20 views, respectively, Illustrating a brake pad 76° En 
another alternative embodiment of the present irrcsn- 
tion. Brake pad 76" is similar to brake pad 76° showju in 
Figures 1 1 (A-C), so the structures that are the sams as 
brake pad 76° are numbered the same. Brake pad 7SP 

25 differs from brake pad 76" in that, like brake pad 76* 
shown in Figures 9(A-C), a plurality of ventilating ho5es 
140 that extend to an inner surface 144 of friction pad 
1 04 are disposed in each of central groove 120, first off- 
set groove 132 and second offset groove 134. 

30 [0021] Figures 13(A-C) are front, side and rear 
views, respectively, illustrating a brake pad 76° in 
another alternative embodiment of the present inven- 
tion. Brake pad 76"" includes cooling fins 150 and 154, 
but in this embodiment central groove 120, first o&et 

35 groove 1 32 and second offset groove 1 34 are omitted. 
[0022] While the above is a description of various 
embodiments of the present invention, further mo(£!cca- 
tions may be employed without departing from the spirit 
and scope of the present invention. For example,, the 

40 size, shape, location cr orientation of the various com- 
ponents may be changed as desired. The functions of 
one element may be performed by two, and vice versa. 
It is not necessary for all advantages to be present cn a 
particular embodiment at the same time. Every feature 

45 which is unique from the prior art, alone or in combina- 
tion with other features, also should be considered a 
separate description of further inventions by the appli- 
cant, including the structural and/or functional concepts 
embodied by such feature(s). Thus, the -scope erf the 

so invention should not be limited by the specific structures 
disclosed or the apparent initial focus on a particular 
structure or feature. 

Claims 

55 

1. A brake pad (76, 76', 76", 76"\ 76"") for a bicycle 
comprising: 
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a backing plate (100) having a front surface 
(1 02) and a rear surface (111); 
a friction pad (104) disposed on the front sur- 
face (102) of the backing plate (100); and 
wherein the rear surface (111) of the backing s 
plate (100) includes a first groove (120). 

2. The brake pad according to claim 1 wherein the first 
groove (120) is disposed in a central portion of the 
backing plate (100). w 

3. The brake pad according to claim 1 or 2 wherein the 
first groove (1 20) extends substantially perpendicu- 
lar to a longitudinal axis (L) of the brake pad (76). 

15 

4. The brake pad according to any of the preceding 
claims wherein the first groove (120) extends com- 
pletely from a first side edge (136) of the backing 
plate (1 00) to a second side edge (138) of 1he back- 
ing plate (100). 20 

5. The brake pad according to any of the preceding 
claims wherein the backing plate (100) further 
includes a ventilating hole (1 40) disposed in the first 
groove (120). 25 

6. The brake pad according to any of the preceding 
claims wherein the ventilating hole (1 40) extends to 
a surface of the friction pad (104). 

30 

7. The brake pad according to any of the preceding 
claims wherein the backing plate (100) includes a 
plurality of the ventilating holes (140) disposed in 
the first groove (120). 

35 

8. The brake pad according to any of the preceding 
claims wherein a first side edge (136) of the back- 
ing plate (100) defines a plurality of first cooling fins 
(150). 

40 

9. The brake pad according to any of the preceding 
claims wherein an opposite second side surface 
(138) of the backing plate (100) defines a plurality 
of second cooling fins (154). 

AS 

10. The brake pad according to any of the preceding 
claims wherein the first groove (120) is disposed 
between a central portion of the backing plate (100) 
and one of either a leading edge (124) of the back- 
ing plate (1 00) and a trailing edge (1 28) of the back- 50 
ing plate (1 00). 

11. The brake pad according to any of the preceding 
claims wherein the first groove (120) is disposed in 

a central portion of the backing plate (100), and 55 
wherein the backing plate (100) includes: 

a second groove (132) disposed between a 



leading edge (124) of the backing plate (100) 
and the first groove (120); and 
a third groove (1 34) disposed between the first 
groove (120) and a trailing edge (128) of the 
backing plate (100). 

12. The brake pad according to any of the preceding 
claims wherein the first groove (120), the second 
groove (132) and the third groove (134) each 
extend substantially perpendicular to a longitudinal 
axis (L) of the brake pad (76). 

13. The brake pad according to any of the preceding 
claims wherein the first groove (120), the second 
groove (132) and the third groove (134) each 
extend completely from a first side edge (136) of 
the backing plate (1 00) to a second side edge (1 38) 
of the backing plate (1 00). 

14. The brake pad according to any of the preceding 
claims wherein the backing plate (100) further 
includes: 

a first ventilating hole disposed In the first 
groove (120); 

a second ventilating hole disposed in the sec- 
ond groove (132); and 

a third ventilating hole disposed in the third 
groove (134). 

15. The brake pad according to any of the preceding 
claims wherein the first ventilating hole, the second 
ventilating hole and the third ventilating note each 
extend to a surface (144) of the friction pad (104). 

16. The brake pad according to any of the preceding 
claims wherein the backing plate (100) includes: 

a plurality of the first ventilating holes disposed 
in the first groove (120); 
a plurality of the second ventilating holes dis- 
posed in the second groove (132); and 
a plurality of the third ventilating holes disposed 
in the third groove (134). 

17. A brake pad (76, 76', 76", 76"\ 76"") for a bicycle 
comprising: 

a backing plate (100) having a front surface 
(102) and a rear surface; 
a friction pad (104) disposed on the front sur- 
face (102) of the backing plate (100); and 
wherein a first side edge (136) of the backing 
plate (100) defines a plurality of first cooling 
fins (150). 

18. The brake pad according to claim 17 wherein an 
opposite second side surface (138) of the backing 
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plate (1 00) defines a plurality of second cooling fins 
(154). 
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